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[57] ABSTRACT 

A coadunate emitter/detector assembly for use with fiber 
optics. A housing has a socket for receiving an end face of 
a fiber optic or thin bundle of fiber optics. A detector is 
mounted in the socket for receiving light from a portion of 
the end face. An emitter is mounted close to the detector for 
directing light into another portion of the end face. The 
detector can respond to changes in the light received, which 
is generally varied by a device at the opposite end of the fiber 
optic that reflects more or less of the emitter generated light 
back to the detector. A condensing lens may be placed 
between the emitter and the fiber optic end face to maximize 
emitted light that enters the fiber optic. The emitter and 
detector may be placed in a single plain with a light barrier 
between them, may be stacked or may be axially spaced. The 
emitter may be located in a can with upstanding walls to 
reduce light scatter. 

9 Claims, 1 Drawing Sheet 
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COADUNATE EMITTER/DETECTOR FOR a housing having a socket on one side for receiving an end 

USE WITH FIBER OPTIC DEVICES face of a fiber optic strand and an assembly of coadunate, 

very closely spaced, light emitter and detector positioned 

BACKGROUND OF THE INVENTION against or closely spaced from the end face of a fiber optic 

This invention relates in general to fiberoptic control and 5 slrand in thc s ? cket - V* dc } e ?° r « positioned to receive 

communication systems and, more specifically to emitter h &} exitlD S a first P ortlon of ^tad face and the emitter is 

devices for introducing light signals into a fiberoptic strand s ™ darl y Pawned t0 dlrect h g ht int ° » second portion of 

and detector devices for receiving light from the fiberoptic e 

strand. ' n some cases it is preferred that a small condensing lens 

The most typical emitter/detector configuration places an 10 be positioned between fiber °P t | c end face and the emitter 

emitter, typically a light emitting diode (LED) at one end of .detector Jo.mproyw.ffic»pcy J .__ ] 

an optical fiber, which may be a single strand or a bundle of ("The fib^r^ptic strand may be a single fiber qr a smallK 

strands, and a detector, typically a photodiodc, at the other (bundle ofjiters, F(ir t^gurpejses of this application, "fiber ! 

end. The emitter may be modulated in any convenient JS ^P'^SlSf^^*^ 1 be understood to include»b6'tteangle .and- 

manner and the resulting varying signal will be detected by multiplejfi§gte. While any suitable fiber optic strand material "j 

the detector and may be used for data transmission, control ' and diameter may be used, for many applications best results 

or other purposes. This is particularly effective in long are obtained with a single fiber, jacketed, pTa"stlc*"6ptic i ' i fiBEr', 

distance data transmission systems. ,having a diameter of from about 0.25 to 2 mm v b*eeause,the | 

In many applications, it is desirable to be able to introduce 20 '-> h jS h 'f^My, small bend radius low cost and elimination] 

a light signal into one end of a single fiber optic strand or \ of end poling regu^ments with such fibers. Typically, a 

fiber optic bundle and to detect a signal returned through the conventional 0.5 mm jacketed optical-fiber strand (about 1 

fiber optic strand to the same end of the strand. The signal mm wdudin S J acket ) » u » d for U P 10 ab out 100 

travels in one direction from the emitter, is changed or fee !> J WIlh . V 1 ™ J a 5 ket « d °P, tlcal fibets ( about 22 mm 

modulated in any desired manner at the second end and 25 including jacket) preferred for distances up to about 400 feet 

returns to the detector along the same strand. The emitter and and m s,tuatl0ns that ^™ 30 exceptionally rugged fiber, 

detector must be located very close together in line with the n high temperature environments and in situations requiring 

fiber optic strand. Or, a complex coupler or beam splitter lon g fiber lengths, single or multi fiber glass fiber optic 

may be used at the emitter/detector end to separate the strands are preferred. 

emitted and detected signal paths. 30 Any suitable emitter and detector may be used. They may 

In a typical application for a system using an emitter/ be c ! osel y localed dis 1 crete chi P s . or ma y * &bric«ed 

detector assembly at one end of a fiber optic strand, the !° gcth f as , a sm S lc ' hl P ° r h y bnd cni P' Since ,ne y arc 

detector responds to reflection or absence of reflection of the localed ?°_ close t0 S ether - tbe y can share °ne common lead 

signal generated by the emitter. A number of different signal and eacb have , on !y on 5 independent lead, helping to reduce 

modulating arrangements and purposes for such an emitter/ 35 size and complexity of the assembly. Typical detector types 

detector assembly are described in U.S. Pat. Nos. 5,163,112 ™ lude Pnotodiodes, phototransistors and photodarlingtons. 

and 5,408,550, assigned to the assignee of this application. ?. f ' hese ' P boto darhn B«orJs are preferred because of their 

a u rj-<r i , . .,.<• m gn gain. Typical emitters include light emitting diodes 

A number of different devices have been deve oped for cn ? , , • , . no. rn™ 

..... , . . / „, (LED), lasers and incandescent sources. Of these, LED s are 

couphng both an emitter and detector to one end of a fiber fcrred because th have , Hfelimes and 

optic or fiber optic bundle^ Among these are devices using «° m ine sive fr , em i Ue r/d ele ^^^ m b^Tb S 

i .beam splitter, as shorn .by ^Olcuda m Japanese Pubhshed ^lectid to operate a . infrared, visible and/or ultraviolet light ? 

Application No. 64-285532, Sica in U.S. Pat. No. 4,888,816 X^om^c) wavelengths. 

and Roberts in U.S. Pat. No. 4,611,884. These systems are — ' ~ 6 - ZJ 

relatively large, complex and require careful alignment of BRIEF DESCRIPTION OF THE DRAWING 

multiple components. 45 

An optical fiber having a notched edge and emitter and a ' Det f s ?* * e | n ^ntion and of preferred embodiments 

detector aligned with the notch is disclosed in European < hereof ' Wll J be further understood U P™ ^ference to the 

Patent No. 350, 720A. Since the notch only involves a small drawin g> wherein: 

part of the fiber diameter, this arrangement has inherently FIG - 1 ^ a schematic representation of a typical control 

low efficiency. 50 module using the coadunate emitter/detector assembly; 

Perino, in U.S. Pat. No. 4,773,722 describes an arrange- FIG - 2 is a schematic exploded view of a coadunate 

ment in which a collimated beam from an emitter is directed emitter/detector assembly; 

into an end of a fiber optic, with returning light being FIG. 3 is a schematic exploded view of a second embodi- 

expanded as it leaves the fiber to a larger detector optical 55 ment of a coadunate emitter/detector assembly; and 

system. This device has a physical size much greater than the FIG. 4 is a schematic exploded view of a third embodi- 

fiber optic diameter and requires a carefully aligned optical ment of a coadunate emitter/detector assembly, 
system. 

Thus, there is a continuing need for very compact, simple, DETAILED DESCRIPTION OF PREFERRED 

low-cost and easily manufactured closely spaced emitter/ go EMBODIMENTS 

detector devices having improved optical efficiency for use FIG. 1 schematically illustrates a typical control module 

with thin fiber optic strands made up of a single fiber or fiber 10 which would use the coadunate emitter/detector assembly 

bundles. . 0 f this invention. 

SUMMARY OF THE INVENTION ^ optical fiber strand 12 is in a s 00 ^ 1 14 in 

65 housing 16, The emitter/detector assembly is contained in 

The above-noted problems, and others, are overcome by housing 16, contiguous with the end face of strand 12, as 

a coadunate emitter/detector assembly basically comprising detailed below. 
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An electronics section 20 typically includes an integrated An opaque divider 52 is provided between detector 38 and 

circuit, typically a CMOS or discrete components, for pro- emitter 44 to prevent cross talk between them. Divider 52 

viding power conditioning and required DC levels to the also serves ^ a physical stop for the end of optical fiber 

emitter/detector amplification for signals received through strand u wnen ned imo , socke , 14 that does not have 

wires 22 from the detector and memory and reset functions 5 a shoulder since (he end of ^ ical flber strand u 

evemof 6 Sw V faii einS °° ' ^ 15 ^ narr0W ' about 20 mik ' il is im P 0rtant lhat 

even o power ai ure. divider 52 be kept as thin as possible. Divider 52 typically 

A switching interface 24 provides an output signal to a has thickness >~ ™ ^ 

power switching section 26 which then controls an electrical , . #u . . . . , . ., % 

device 28 such as a motor, light system, etc. The output of 1fl * avm S * ver f thin aluminized layer 53 on one side. For 

switching interface 24 typically could be such as to switch 10 thlcker fibers f the dlvlder ^ sim ^ be made from fl an 

a triac, power transistor, relay or to provide logic high or low °P aa * ue mater i al - In addition to preventing cross talk, reflec- 

signals. ^ ve * aver ^ w ^ a ^ so re A ect light from emitter 44 which 

Power switching section 26 could include any of several strikes that side of the divider int0 strand U and > 00 tne 

devices. Typically this could be a relay to switch either AC opposite divider side, will reflect light from strand 12 to 

or DC power to electrical device 28, a triac to provide solid 15 detector 38, maximizing system efficiency, 

state switching of AC power to electrical device 28 or a fig. 4 illustrates a third embodiment of the coadunate 

power transistor to provide solid state switching of DC emitter/detector assembly. Here, fiber optic strand 12, hous- 

power to electrical device 28. Power, AC and/or DC as mg 16 and sodk&i 14 are the same as in FIGS 2 and 3. In this 

required by the mtended applications is supplied by a embodiment, emitter 44 is stacked on detector 38. Preferably 

conventional power source 30, which may be standard 20 cmitter 44 ^ ^ were a s ^ tablc 44 

power lines or via electneal device 28. ^ ^ m a ^ ^ ^ ^ emittef surrounded b 

In many applications power switching section 26 wou d i h{ walls 45 Walb 45 difect more of ^ ht tQward 

be incorpora ed into control module 10 as schematically fiber ic u ^ le&s ^ and avoids *. frQm 

shown, usually on a single compact circuit board. However, .„ r AA ,. ^ , & - 0 . J r 

for some applications it may be desirable to house the 25 em * er " dirCCtly "* cl ? ng ?*' ^ A™"** u\ 

electronics section (integrated circuit 20 and switching inter- can ^figuration may be used with emitter 44 in each of 

face 24) separately from the power switching section 26. In the other embodiments, if desired. 

some cases the electronics section may simply provide a For optimum performance, a condensing lens 42 is cen- 

logic signal to the device 28 being controlled. tered over emitter 44, although the lens can be omitted if 

Details of a first preferred embodiment of the coadunate 30 desired. A common wire 48 and independent wires 46 and 50 

emitter/detector assembly are provided in the exploded view connect emitter 44 and detector 38 to integrated circuit 20 of 

of FIG. 2. A socket 14 on housing 16 has a cylindrical the sort shown in FIG. 1, 
opening 34 sized to fit the end of fiber optic strand 12. Once 

inserted into opening 34, strand 12 can be held in place by Wmle certain s P ecific relationships, materials and other 

friction, an adhesive or any conventional mechanical means. parameters have been detailed in the above description of 

While stand 12 is ordinarily simply inserted until it bottoms preferred embodiments, those can be varied, where suitable, 

out against the underlying components, a very small shoul- with similar results. Other applications, variations and rami- 

der could be provided around the base of opening 34 to fications of the present invention will occur to those skilled 

provide a positive stop. m tne art upon reading the present disclosure. Those are 

The base portion 36 of housing 16 in this embodiment is 40 intended t0 be included within the scope of this invention as 

formed from a clear plastic and has emitter 44 embedded defined in the appended claims, 

opposite the end face 40 of strand 12. The thickness of base We claim: 

36 and distance between lens 42 and emitter 44 is somewhat 1- A coadunate emitter/detector assembly for use with 

exaggerated, for clarity of illustration. On the surface of base fiber optics, which comprises: 

36 adj acent to end face 40 are mounted a condensing lens 42 45 a housing- 

and a detector 38 overlying a selected portion of the lens. . t ' JL -r jo c ^, 

Light from emitter 44 passes through the entire area of lens a SOC * et in said h ° us *S fo ' re ™g an end face of a fiber 

42 except that portion covered by detector 38 and into end °P tlc str f nd and for locatm S said end face at a P rede " 

face 40 of strand 12. Light reflected back from the opposite termined position; 

end of fiber optic strand 12 is emitted from end face 40 and 50 a condensing lens adjacent to said predetermined position; 

detected by detector 38, a detector, located in said housing between said predeter- 

If desired, lens 42 could be omitted where passing of less mined position and said condensing lens, for receiving 

light from the end face 40 to detector 38 is acceptable. light from a first portion of said end face of a fiberoptic 

Electrical devices are controlled in response to the presence strand when in said socket; 

or absence of detected light, by variations in the intensity of 55 an emitter, located in said housing with said condensing 

detected light, by "on" and "off" patterns of detected light, lens between said emitter and said end face of a fiber 

etc. optic strand when in said socket, for directing light into 

Power is provided to emitter 44 through independent wire a second portion of said end face of a fiber optic strand 

46 and common wire 48. The signal from detector 38 passes in said socket. 

to the control system via independent wire 50 and common 60 2. The coadunate emitter/detector assembly according to 

wire 48. claim 1, further including a transparent portion of said 

Asecond embodiment of the coadunate emitter/detector is housing positioned between said condensing lens and said 

schematically illustrated in FIG. 3. Here, fiber optic strand emitter. 

12, housing 16 and socket 14 are basically the same as in 3. The coadunate emitter/detector assembly according to 

FIG. 2. In this embodiment, detector 38 and emitter 44 are 65 clairn 1 wherein: 

closely spaced on base 36, each covering a portion of end surfaces of said emitter and detector facing towards said 

face 40. socket are substantially in one plane; 
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said condensing lens is positioned between said end face 
of a fiber optic strand when a fiber optic strand is in said 
socket and both of said emitter and said detector; and 

further including an opaque divider between said emitter 
and said detector and in contact with said condensing 
lens. 

4. The coadunate emitter/detector assembly according to 
claim 3, wherein said divider comprises a transparent sup- 
port having a light reflecting film on one side. 

5. The coadunate emitter/detector assembly according to 
claim 4, wherein said transparent support is formed from 
glass and said reflecting film is an aluminum film. 

6. The coadunate emitter/detector assembly according to 
claim 1, wherein: 

said emitter is stacked on said detector and covers at least 
part of said detector surface; and 



said condensing lens is positioned between said stack and 
said end face of a fiber optic strand when in said socket. 

7. The coadunate emitter/detector assembly according to 
claim 1 wherein said emitter and detector each have one 
independent electric lead and share one common lead, said 
leads extending through said housing. 

8. The coadunate emitter/detector assembly according to 
claim 1 wherein said emitter emits and said detector detects 

10 electromagnetic radiation at predetermined wavelengths 
within infrared, visible and ultraviolet wavelengths. 

9. The coadunate emitter/detector assembly according to 
claim 1 wherein said emitter is positioned in a can with 
upstanding walls surrounding said emitter. 
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